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RESEARCH IN MECHANICAL PHASES OF COTTON GINNING 


By Charles A. Bennett, Engineer in Charge, 
Cotton Ginning Laboratory 


(Paper delivered before irkansas State Ginners'! | 
Association at Hot Springs, Ark., July 20, 1933.) 


Although it has been our pleasure to have had many of you as visitors 
to the United States Cotton Ginning and Fiber Laboratories at Stoneville, Miss., 
the majority of ginners mst be reached through their respective associations 
and trade publications. With the permission of those ginners who have been to 
Stoneville, I would like to take a noment of your tine to first tell you how the 
Governnent is prepared to study the mechanical problems of cotton ginning. Mr. 
Gerdes will describe to you how the Government handles the problems of cotton 
quality arising from our work. 


In 1950, by an Act of Congress, the cotton ginning investigations were 
established under the direction of the United States Department of Agriculture; 
suitable laboratories were constructed and machinery purchased to outfit both 
the necessary shops and experinental ginning set-ups. 


Our equipment now comprises a very complete machine shop, shect-metal 
shop, cerpenter shop, an experimental ginning plant, and a standard delinting 
outfit. Electricity is being used for power, and seed cotton is being brought 
fresh from the cotton fields of most of the Southern States. 


In the experimental ginning plent we have at present thirtcen distinct 
gins, seven cleaning-feeders, five unit extractors, three cylinder cleaners, two 
airline cleaners, four separators and a pneumatic elevator, a Government design 
of vertical drier with two arrangements for fecding same, and a hundred-bale 
cotton house for storing such cotton as mey not be lined up for immediate ginning. 


The. Government recognizes thet the world markets for Americen cotton are 
seriously affected by continual reports of inferiority in ginning, and by insis- 
tent demands from home mills that the quality of the ginned fiber be improved. 

I cannot say to what extent this condition of affairs has been influenced by un- 
warranted propaganda, but the Department of Agriculture has obtained the latest 
British-made roller gin with which to compare its products and those of our gins, 
ond we are alert to investigate important statenents reflecting upon Ancrican 
ginning. The Government further recognizes that heretofore there has been no 
impartial or unbiased source of information open to ginners; and yet the gsinners 
were being held responsible for the quality of the ginned crop. Hencc, as you all 
probably recall, there was ample justification for ine Governnent Serine into 
the field of cotton Ginning research. 


n the cotton ginning investigations, the problems ‘of the Fer. re at 
tacked in a logical sequence. If a ginner is to irprove his ginning, he rust 
learn certain, fundamental facts, such as how gimple may his machinery be, how 
much capacity must he have to obtain best operating conditions, how fast can he 
gin without damage to quality, etc.. : 


As o matter of fact, the cotton ginning investigations ere indicating 
that these problems must be Gecided upon sectional lines--cach section or 
locality facing certain questions ond problems that are peculiar to that 
part of the country. Arkanses ginncers are not dealing with the conditions 
in the Carolinas, and must use machinery combinations to meet Arkansas con- 
ditions. 


From preliminary stetistics obtaincd by surveys of ginning plants 
across the Cotton Belt, Figure 1 illustrates tho machinery combination 
which about 50 pereent of the Arkansas plants usc. There are two improve- 
ments which we would suggest in this combination, if the Arkansas ginners 
arc to obtain the best out-turn and quality combined. 


First , we would recommend some kind of © drier as being necessary to 
insure smooth ginning under variable conditions of moisturc content in the 
seed cotton and during adverse weather. The Government Process, 2s pranul- 
gated by the Bureaus of Agricultural Enginccring and Agricultural Economics 
of the Department of Agriculture, has been proved to be safe and successful 
in handling thousends of bales of damp cotton. It is no longer an experiment. 
Today your own state is one of the most progressive in this advancement in 
ginning, ond one can find cotton driers in many ginning plonts, especially 
near the Mississippi River. 


The lerge manufacturers of cotton ginning machinery and eccessories 
are offering drying cquipment which is the result of carcful design and ad- 
herence to the Government requircnents. The assistence which the cotton 
@inning investigations have afforded these and other concerns is but an cx- 
ample of the indirect help which the Government is cxtcnding to the ginners 
in this work. 


We cannot. stress this necd for driers too strongly, because it is an 
important step in relieving the ginner of chokages, slow operation, tight 
rolls and other troubles which invariably result from attempts to gin damp 
cotton. Mr. Gerdes will show you sone very intcresting results in the quality 
improvenents resulting fron drying, and I wish to take this opportunity to 
acknowledge the indebtcdness which we owe him for having persistently and 
thoroughly brought these facts to light. 


By the use of adequate drying equipment, you can cither gin faster on 
the one hand, or with a looser roll on the other, all under conditions which 
would prevent operation if you had no dricr. 


Now, the sccond big change in this typical Arkanscs diagram, <s we 
see it, is the introduction of suitable unit extractors in place of the clcean- 
ing feeders. We do not say that this is absolutely necessary, because it is 
not where hend-picked cottons arc involved. But if you heve a drier, and if 
you encounter rough cottons during the final portion of the ginning season, 
then by the use of a unit extractor you are in a position to successfully neet 
your worst conditions. 


The Government recognizes that the use of extrectors mey afford farncrs 
an excuse for rougher harvesting. This should be discouraged, because clean 
hand=~picking is one of the necessary essentials to highest quelity; and when 
the country avakens to the evils of "hog-round" buying, with which you arc al- 
ready familiar, the farmer Will demand and reccive rewards for quality. It is 
not my place to discuss the evils of present marketing conditions in some scc- 
tions of our country, but they impede the improvencnts in ginning plants by nul- 
ifying the profits which should be returned to the ginner and plantcr. 
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Figure i.- Diagram illustrating an average Arkansas cotton ginning 
plant, as tabulated from 42 gins covered in a Grade & 


Staple Office survey of 1950-51. 


The power requirements for operating unit oxtractors arc about the sence 
as needed for cleaning feeders, so that the use of these units docs not build 
up an appreciable increase in operating costs. 


Having suggested to you two possible improvoncuts in your typical plant 
arrangenent, let us consider some mechanical phases of ginning which are vital 
to profitable operation. The ginner faccs three serious problems when he starts 
out, namely: 


(1) Installation cost, or simplicity versus complexity in his machinery. 
(2) Operating expenses, or capacity versus cost of opcrating. 
(3) Good results, or quantity versus quality. 


We have touched upon the matter of installetion already, in so far as 
certain suggested changes in conditioning and handling machinery are involved, 
but we have more to consider with regard to the question. 


There are two principal kinds of saw gins, distinguishing thon. by their means 
of doffing the ginned lint from the saws, nenely, brush end air-blast gins 
The brush gin uses less power, as a rule, then the air-blast kind docs, but it 
is often objected to on the ground that it requires yearly attention and pro- 
tection from rats and vermin. The air-blast gin uses more power, as a-rule, 
ae the -brush gin does, but it is often objected to on the ground that adverse 
cather combined with slightly danp or damp long. staple cotton makes it diffi- 
ee to operate. Both kinds of! gins have their advantages, and the Governnent 
investigations into important mechanical and quality phases of each have not 
been completed, but cnough aooNe Bare becn detcrnined to be worth mentioning 
at this tine. 


In humid sections, such as those along the Mississippi River, or in sec- 
tions where moist secd cotton of long staple variotics are most frequently 
handled, the brush kind of gin appears to be more flexible in operation. .That 
is, it will operate under worse conditions of vweathcr ond daripness in the cot- 
ton than the eir-blast gin will. In dry sections, such as portions of- Toxas 
ond elsewhere, the air-blast gin concs into its om. 


Either kind requires a periodical inspection and checking over by the 
ginner. He must be sure that his brushes arc running at the correct speed, if 
he has a brush gin; and he should check his fan speeds and his cir-blast nozzle 
pressures frequently, if he has an cir-blast cin. Fans arc the greatcst power 
consuming criminals we know of in stcaling the profits from ginners. They do 
not show what they are-doing, but they frequently are the principal item in 
your power bill. 


No automobile driver would care to travel without a speedomcter. No 
Ginner should operate an air~blast Gin without a speed indicator end an air= 
blast indicating cauge. I have here a Government air-blast indicating sauge 
which will show you what your pressures at the nozzles are. You can make up 
such a gauge yourself for about one dollar. ' 


If ginners will make use of a specd indicator and‘such a gauge, they 


can keep their air-blast. gins running economically and at the same time thoy 
con improve the quality of their ginned lint in many instances. 
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While we are on the subject of fans, the Goverrmcnt surveys have dis- 
closed items which the ginters shoulé also rive serious consideration to. 
If you were told that blowin: see@ with co fan cost you ton times as tmch as 
noving it with a rotary as you vould ‘atop Buch 2 cOsBD Ob occ.  yotmieny 
Gins ad'3re to seec=blowing practices enc are actually blowing an important 
share of their profits nay Another item of loss of profits may bo found in 
incorrect piping for your fans and aproratus. In many pins, when the stands 
are idling, the fans arc hogging the air through a control valve which opens 
behind the separator: and allows the cir to short circuit. around the suction 
Pipe. Such valves are profit thieves, ond should be replaced by circulcer 
dampers so that cutting off the fan suction will at the sane time cut off the 
flow of air. <A fan handling no air docs ‘not usa much power. 


We are bringing these things to your attention because accountants and 
cost finding bodies are continually telling you that you are losing moncy on 
&inning by not charging enouch. One objective of the Government cotton cin- 
ning work is to tell you how you cen reduce your operating: costs without cut- 
ting down om your capacity. 


Therefore, in this first problem of complexity versus simplicity in 
your sinning layout, the rinner shoulc not be ceccived by apparent simplicity. 
He may have only one fan, but it may be the worst profit thicf he could find. 
He mey buy it only onco, and yet be paying for it all his life without knowing 
it. If you prefer on air-blast kind of cin, cive it 2 chance to prove its 
merits by using instruments to check it with. Assist it by supplying dry 
cotton to i+, and neutralize acverse weather conditions by carrying dry air 
to the air-blest supply, cither by using a heater or a dehydrator. 


In the question of operating capacity versus operating costs, it is 
more profitable to heve your cin stands working at normal loads rethor thar 
to Have too many stands: and allow; the last onc eas ELVpppLe O.lonm. LL ie can 
maintain a constant load upon a few mechines and can-assure yourself of a 
satisfactory operation of those machines, you arc in the best position to make 
money in the cotton cinning venture. feat 


The existine designs of cotton Gins of all kinds co not ‘acta a heavy 
feeding of the gins and a mintaining of quality out-turn at onc end the sane 
time. Thus, commercial ginning plants are faced with the necessity of turning 
out a definite number of bales per hour if they are to avoid bankruptcy, and 
to do this they must, to e certain extcnt under existing dcosicns, sacrifice 
quality in oréer to obtcin out-turn. Mechanically, these cifferent designs 
of cins bettis very interesting diffcrerces in their power consumption, 


The brush types of gins in these tests show relatively less power cif- 
ferences between their loose sced rolls and tight seed rolls than air-blast 
Gins do, but as a rule, the speeds recormendcd by the menufacturers are the 
best to eetion fron the standpoint of power consumption. We are asked fre- 
quently whether or not it is advisable to speed up the saws in order to ob- 
tain a greater turn-out, but in the majority of cases increase of speed re- 
quires increase of power without producing equal increase in capacity, 


_. YPables 1 and 2 illustrate two cases where we tested: three air-blast 
gins and three brush gins, using: Missdel "No. 7576 cotton 1-1/8. inches in 
staple. They show the average clectrical horsepower input for 70-sau stands, 
and also show the pounds of Lint cinned per sew per hour, With the Loose secc 
rolls in the air-blast cins, there was some difference in powcr consumption, 
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but the tight see@ rolls appeared to be very similar in their pover requirenents 
for the three nekes of cins. Tho lint yielé@ was lower for the loose roll con- 
ditions than for the ticht roll conditions: n the cir-blast cins the Loose 
seed roll turn-out was only about 60 percent of the ticht seed roll turn-out. at 
the same saw specds., With the brush gins there was not so great a difference 
founé in turn-outs between the loose seec rolls and tight secd rolls at each 
speed, although the loose roll gencra ‘lly produced better quality in the samples. : 
for both brush and air-blast gins. 


Table 1.- Horscpower input per 70-sav cin ond pounds of lint cinned 
per saw per hour, with loose sed roll - averages for three 
nakes of brush cins and three makes of cair-blast gins. 


(Miss@cl No. 7376 ~ 1-1/8 inch staple) 








Speed :; Horsepower input, : Pounds of Lint, 
of " per 70-saw gin ; peor saw per hour 
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400 : 16.5 : 15.2 


: 4.2 5.6 
500* : A saa 17.0 : hanes eae 5.8 
600: 1 eee 18.1 : ae 5.1 
PCIe uae : 18.8 5.8 
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*average at 500 R.P.M., loose roll: Brush gin 2.48 HP per 10 saws 
Air-blast cin 2.44 HP per 10 satis 


Table 2.- Horsepower input per 70—saw ein and pounds of lint ginned 
per saw per hour with commercial tight secd roll - averages 
for three makes of brush gins and three makes of air-blast cins. 


(Missdel No. 7376 .- 1-1/8 inch staple) 

















ppoed 2 Horsepower input, : Pounds of lint, 
2 ae per 70-sar cin | ‘ per saw per hour 
says Hi ; L e 
Revit, 2. Brush = Airopiasty uke ‘Brush: Air-blast 
OS TES he iia: V7 0:2 A | 18.4 6.1 9.2 
500* : Boia alls sid ee Ber 9.2 
600; eo cal | eel » sO 7.0 9.2 
9.5 
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"Average at 500 R.P.M., tic cht roll: eee ein 2.87 HP per 10 sas 
_ Air-blast cin 2.95 HP per 10 saws 


{The above tables include power which was consuned by irdcpendent variable 
speed shafting, employed. for driving .the sav cylinders, and constant speed — 
shafting, employed for driving the feeders. . Present: dey 70—sat: cin stands . 
do not alone consume the anount of power indicated above.). 
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Averaging: for the three brush Cins, the povfer on ticht secd rolls 
increased 3.1 horsepower, or 17 percent, with the increase from 400 to 
600 R.P.M. in the saw speeds, while thore wes a 14 percent proportional 
increase in out-turn of sinned lint, so thet the ginner would-not ordin- 
arily be warrentec in making an excessive increase in thc speec of his 
sows. The air-blast types of fins cencrally showed « slichtly Lover: lint 
yiele for loose sced rolls then for tight secd: rolls, in porcent ‘of the 
total weights of the seed cotton handled; but this did: not always hold 
true for the brush tynes of Gins, as we frequently found exarypples, partic- 
ularly at the hicher specds, where the lint yiele of brush ¢ins wes licss 
for tight sced rolls thar for loose sced rolls, which mey have beon duc 
to the fect that the exccssive pressure within the roll caused 2 discha GO 
of some of the seed eotton into tho seed trough bcfore the sced hac been 
thoroughly cleaned. pee 


with instruments as previously Gescribed. We contend that it shoulé be 
possible to reduce this to 5/8 of a horsepower for cach 10 saws. 


Frequently we have been askcd whether it would be advisable to use 
plain single-rib cins when a cinnery is equipped with cood extracting neach- 
incry. Our exporiences in this matter arc that wher theo saws are protected 
by the extrectors, it-is entirely fcasible to use plain single-rib cins in- 
stead of double=rib hullor types of Sirs, if the sinner will keer his scaée 
roll cleaned out by @umming it as soon as it becins to becoric trashy. Prob- 
ably the plain sin will rin faster and require somewhat less powor ther the 
couble-rib huller types will, but or tho othcr hané we @o not believe that 
it is advisable to discard the double-rib hullor types in the State of Ark- 
ansas, because the huller fronts throw out many burs, leaf stcrs, anc other 
particles of foreign matter that ever the best of extractors may allow to 
pass through, especially when the extractors arc runnin a Tull eanacity. 


As we have previously poixted out, umloss care is, taken. to put the 
incoming seed cotton into a dry condition, cither by the use of éGricrs or 
other neens, it is almost impossible to CUSrantee a nien quelity of cinned 
lint and at the sane time maintoin a fast rate of pining’. Where cinnere 
hendle their owm cottons and can efforég to teke the paind to seferuard the 
quality of their sinned lint, the loose sced roll and mocorate retes of 
feed combined with clear, hand-picked, ary cotton present the best nmoen 
we know of for obtcining a hich quelity scariple, and Mr. Gerdcs will take 
this up from his point of vier. 


The seed cotton must core to tho Cinner in the best possible condi- 
tion if he is to produce his best results, and he should not be hele respon- 
sible for cotton that is poor, trashy, or damp to besin with. No cirncr is 
& nagician or a "cure-all" for sone cottons. Bring him ¢lean cotton, five 
hin a good drier, let him do the work vithout crowding, ana the quality of 
the American cotton crop, so far as the machinery is concerned, will be 
iniproved. 


Anothcr question which is frequently asked concerning the testing 
work is with rerard to the effect Which new or worn satis, or new or worn 
ribs, heave upon the sinning. We have not completed the series of tests 
which have been outlined in our work, and I cannot at this tine fully 
answer the question for you, but is is quite clear that worn ribs and 
worn saus have decreased the lint yiele es hich as 4 percent in sone of 
our tests, and we believe that this is an irmortant indication of what we 
may find in subsequent studies. 


. 


Lookin; forward in the Governnent's plans to assist the Cinner, a s 
study of the entire power question may, in all probability, follow our Hy 
irmediate work within the cin stand proper. Uncer the farsighted and able if 
leadership of M’. MeCr-ry, who is the official cxecutive in charce of Gin y 


ning machinery and engineering activities, we expect to investigate the 
fields cof power such as electric, diesel, cas or Gasoline engine, and stean. 
Just as our previous investigations are lichting the way toward solving the 
question of what finning: machinery is best adapted to any given cottons or 
locality, so should the power studies assist the cinners in the field of 
mechanical operation. 


But, finally, the cinners must endeavor to improve the quality of 
the American cotton crop by adopting the best practices and methods, because © 
the public will then be willing to adjust itsclf to justifiable charces ¢eau— 
mensuratce with the services rendered. The cotton rrower can only hole his 
plece in the markets of the world by obtaining from the cinner the hichest 
quality of service, for which the sinner must be paid. 


May I not thank you for the courtesy you have afforded me to present 
this brief paper. 
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